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PURPOSE: To simplify manufacturing process and reduce cost, by bonding and fixing a 
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CONSTITUTION: A plurality of chips 11, 12 are directly mounted on a lead frame 13, and 
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composed of resin. As a result, the chip 11 and the chip 12 can be connected without 
especially arranging a relaying substrate and the like. Thereby the structure is 
simplified, and a multi chip package structure of low coat can be obtained. 
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PTO: 2002-3476 

Japanese Published Unexamined Patent Application (A) No. 02294061, published 
December 5, 1990; Application Filing No. 01-114559, filed May 8, 1989; 
Inventor(s): Yukio Tsuzuki et al.; Assignee: Nippon Densoo Corporation; Japanese 
Title: Multi-Chip Package Structure 

MULTI-CHIP PACKAGE STRUCTURE 

CLAIM(S) 

A multi-chip package structure, wherein multiple chips such as LSIs and 
individual chips are mounted on the lead frames and put into one resin mold 
package, comprising: lead frames on which multiple chips are directly mounted; 
relay lead frames made by the frames constituting said lead frames and 
independently installed in an island form to connect said chips to each other by 
wire-bonding to said chips, and a reinforcing film made of resin which 
bonds/secures said relay lead frames to said lead frames. 
DETAILED DESCRIPTION OF THE INVENTION 
(Field of Industrial Application) 

The present invention pertains to a multi-chip package structure wherein 
chips, such as multiple LSIs and individual semiconductor chips, are mounted and 
packaged into one unit. 
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(Prior Art) 

In the prior art multi-chip package structure, as shown in Fig. 3, multiple 
LSIs and individual chips 21 and 22 are accommodated in one package, and in this 
package, chip 21 and chip 22 need to be connected. To connect the chip 21 and chip 
22, the chips 21 and 22 are bonded to a hybrid IC substrate 23 (e.g., A1 2 0 3 substrate) 
first, and subsequently the chips 21 and 22 are connected to wiring pattern 24 with 
wire 25. Then, the hybrid IC substrate 23, on which the chips 21 and 22 are 
mounted, is bonded to lead frame 26, and the wiring pattern 24 of the hybrid IC 
substrate 23 and the lead frame 26 are connected with wire 25. Subsequently, they 
are all packaged with mold resin 27 to form a multi-chip package structure. 
(Problems of the Prior Art to Be Addressed) 

The aforementioned multi-chip package structure having the hybrid IC 
substrate uses a combined technology of monolithic IC manufacturing technology 
and of hybrid IC manufacturing technology, therefore, results in higher cost relative 
to the structure that uses a monolithic IC alone since the hybrid IC requires high 
cost in material and in manufacturing process. 

The present invention was produced to solve the aforementioned problems, 
and attempts to present an inexpensive multi-chip package structure, which is 
simplified in structure without using a separate substrate such as a hybrid IC 
substrate, to accommodate multiple chips in one package. 
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(Means to Solve the Problems) 

The structure of the present invention that solves the aforementioned 
problems is a multi-chip package structure, wherein multiple chips, such as LSIs 
and individual chips, are mounted on the lead frames and put into one resin mold 
package. Said multi-chip package structure comprises said lead frames on which 
multiple chips are directly mounted, relay lead frames made of frames constituting 
said lead frames and each independently installed in an island form to connect said 
chips by wire-bonding to said chips, and a reinforcing film made of resin which 
bonds/secures said relay lead frames to said lead frames. 
(Operation) 

Multiple chips are directly mounted on said lead frames. Then, the relay lead 
frames made by frames constituting said lead frames are installed and the chips are 
connected to each other via these relay lead frames. The lead frames and the relay 
lead frames are bonded/secured to each other by the reinforcing film made of resin. 
Accordingly, the chips can be connected to each other by connecting each chip to the 
respective relay lead frame, so another relay substrate needs not be installed 
between the chips. 
(Embodiment Examples) 

The present invention is explained more specifically with reference to the 
embodiment example. 
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Fig. 1 shows a planar view of the multi-chip package structure of the present 
invention, wherein the molded resin is removed from the top of the lead frames. Fig. 
2 shows a cross-sectional view of said structure cut away at the center line. 

In the figures, 11 and 12 indicate the chips, such as LSIs or individual chips, 
and the chips 11 and 12 are made of silicon, gallium arsenic, or phosphorus indium 
[sic]; 13 indicates the lead frames, which are made of 42 alloy or Cu alloy; 14 
indicates the connection layer made of solder or conductive adhesive that connects 
the chips 11 and 12 to the lead frames; 15 indicates the wire made of Au or Al that 
connects the chips 11 and 12 to the lead frames 13. Moreover, 16 indicates the relay 
lead frames made of lead frames constituting the lead frames 13. The relay lead 
frames 16 are independently isolated from each other in form of an island and 
positioned between the chips 11 and 12. And, 17 indicates the reinforcing film made 
of polyimide resin and it bonds/secures the lead frames 13 and the relay lead frames. 

Formation of the relay lead frames 16 is explained below. 

The lead frames 13 are formed by etching or press-molding. The relay lead 
frame section 16 is also formed simultaneously at this time, but relay lead frame 
section is connected to the other lead frame section 13 in this stage and are not 
isolated in an island form. After the reinforcing film 17 is bonded to the lead frame 
section 13 containing the relay lead frame section 16, the section for forming the 
relay lead frames 16 is separated from the lead frame section 13 to form 
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independent islands. Then, as shown in Fig. 1 and Fig. 2, the lead frames 13 and the 
relay lead frames 16 in the final stage are formed. Therefore, the relay lead frames 
16 are part of the lead frame section 13 and can be electrically isolated from other 
lead frames 13 on the periphery, so the lead frames 13 and the relay lead frames 16 
are kept in one integral structure before put to resin mold packaging. Therefore, 
the relay lead frames 16 can be used as the wires for the chips 11 and 12. 

On the lead frames 13 thus formed, the chips 11 and 12 are connected via the 
connection layer 14. The chips 11 and 12 and lead frames 13 are connected to each 
other by AI or Au wire 15 connecting each circuit. In connecting the chips 11 and 
12, since all the relay lead frames 16 are preliminarily bonded/secured to the lead 
frames 13 by the reinforcing film 17 and formed independently in an island form, as 
explained earlier, each of them is used for connecting the chips by use of wire 15. 
Subsequently, they are packaged with molding resin 18 into the multi-chip package. 

In addition, the reinforcing film 17 may be a film made of polyester resin. 

As explained above, since the present invention uses the frames constituting 
the prior art lead frames and the relay lead frames integrated by being bonded by 
the reinforcing film, a relay substrate is not needed in bonding the chip to the chip. 
In other words, merely by combining a technique of adding the reinforcing film to 
the monolithic IC manufacturing technology, the multi-chip package structure can 
be accomplished. 
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Therefore, the multi-package structure is simplified and easily manufactured, 
resulting in lower cost. 
(Advantage) 

The multi-chip package structure of the present invention comprises lead 
frames on which multiple chips are directly mounted, relay lead frames made of 
frames constituting said lead frames and installed to connect said chips by wire- 
bonding, and a reinforcing resin made of resin film for bonding/securing said relay 
lead frames to said lead frames. Therefore, another relay substrate needs not be 
installed. In stead, the relay lead frames constituted by part of the prior art lead 
frames are bonded/secured to said lead frames by the reinforcing resin film, so the 
chips are connected to each other by the relay lead frames, which results in minimal 
manufacturing cost and simpler manufacturing process. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 illustrates the multi-chip package structure as one embodiment example 
of the present invention. Fig. 2 shows a cross-sectional view of the multi-chip 
package structure as the same embodiment example. Fig. 3 shows a cross sectional 
view of the prior art multi-chip package structure. 
11, 12. Chips 

13. Lead frame 

14. Connection layer 
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15. Wire 

16. Relay lead frame 

17. Reinforcing film 
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